'spindle oil', but similar grades are used for lubricating purposes in other industries. This work has been considerably extended by the Carcinogenic Substances Research Group of Exeter, and it was reviewed by Cook, Carruthers, and Woodhouse (1958) .
The occurrence of cases of skin cancer in widely distributed industries prompted the authors to record cases in another process in which the same materials are used but in which cases had not previously been recorded, viz. the treatment of certain earthenware pipes which are used as conduit for underground electric cable. This is known as 'Stanford jointing'. Of the three men concerned, case 1 was discovered as a result of his attendance at hospital for operation, following work at a factory which has now closed down, and cases 2 and 3 were discovered on enquiry at the principal firm doing this type of work. Prosser White (1934) in his well-known and comprehensive book refers to one pipe dresser and one bricklayer's labourer in contact with brick oil as suffering from skin carcinoma, and a reference in Henry's survey (1946) is made to brick pipe making. Neither of these cases, however, appears to relate to the actual process to be described, though in all probability the oil concerned was similar.
Case Reports Case 1.-A man born in 1909, aged 50, was first seen at the Royal Infirmary, Blackburn in 1959 for a condition described as 'a large and very odd tumour of the scrotum'. This was stated to have begun as a 'boil' and to have taken 18 months to develop. The tumour was shortly afterwards excised along with one testis of which suspicions were entertained.
Histological examination showed the testis to be normal but the tumour was a squamous cell carcinoma (Fig. 1 ).
There has been no recurrence after three years. In a predominantly cotton town, questioning naturally sought for some connexion with mule spinning. In fact, however, he had been employed for about 35 that the jointing compound forms a layer half an inch thick outside the narrow end and inside the wide end of each pipe. Parts to which the compound must not stick, e.g. the metal mould and most of the pipe, are smeared with mineral oil known as brick oil or brick core-oil. The compound sets almost at once, the pipes are removed, and further pipes are treated in a continuous process. There seems little reason for skin contamination with tar as thick gloves are worn in view of the heat, and a longhandled ladle is used. Skin contamination with oil occurs, however, as the operator slops it over both mould and pipe with a dripping rag, and splashes go on to his arms and clothing. The work is about two to three feet from the ground, and thus the thigh and groin areas are particularly exposed to splashes, as well as the arms. Figures 3 and 4 show how oil gets on the lap area in the course of lifting the heavy pipes. This also may cause friction of oily clothing against the scrotum. Men have been inclined to stay on this work for many years, case 1, for example, being on it for approximately 35 years.
As regards the materials, the tar is an ordinary coal tar and, as such, would be potentially carcinogenic. The oil is a home-refined naphthenic crude, solvent refined, known as 100 tale spindle oil., almost exactly similar in type to that formerly used in mulespinning. As far as can be ascertained, this type has always been used in the jointing industry, whereas the mule-spinning industry has gone over to 'non-carcinogenic' oils since 1953.
Discussion
The development of skin cancer as a result of exposure to mineral oil in these cases would seem probable in view of the details of the way application of the materials to the pipes is carried out. Exposure to tar would at first sight seem a possibility, particularly in relation to the forearms, but, as the tar is all in the liquid state and would be most unlikely to penetrate clothing so as to affect the scrotum, it can be virtually ruled out in at least two of the cases. In general, where scrotal lesions have been produced in persons exposed to tar or tar products, they have almost always been due to dust adhering to and penetrating clothing over a long period. Also of significance is the observation of oil acne of the forearms in one of the men five years before the development of his growth. The incidence of cases works out as three in some 200 men who have been exposed for more than five years. The average age of onset, 48 years, is rather lower than that in other industries where mineral oil is a factor, and the average length of exposure of 25 years is also rather lower. It is also not possible to be certain that these cases represent the full incidence as cases may not have come to light for various reasons, and employment records are not complete. Also they are few numerically, so that it would not be fair to give definite comparisons with other industrial oil exposures.
The process in which these cases occurred has now been developed and mechanized, so that the likelihood of exposure in the future being sufficient to cause skin cancer is very slight. But it is of importance to draw attention to these rather specialized processes so that the possibility of the occurrence of skin cancer can be brought to the attention of both workers, managements, and works doctors. This was brought home very forcibly to one of the authors recently (J.B.L.T.) when he came across a case of cancer of the scrotum in a man exposed to both tar and mineral oil in the road-tarring industry. The case was the only one that had ever occurred at this particular firm, but the individual man had had three separate growths at different times, and the firm was apparently unaware that any hazard existed until it was brought to their notice after the third occurrence.
Our thanks are due to the two firms concerned for their help and the information about the work: to Dr. D. Guest, Dr. J. P. Smith, and Mr. Clifford Jones for valuable information about the cases, and to Dr. T. A. Lloyd Davies for his advice and encouragement.
